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PHOTOLUMINESCENCE  OF  ALKYL-SUBSTITUTED  ANALOGS  OF  ANTHRACENE 
N.F.  Itchenko,  V.V.  Dorogov,  I'Ll.  Nizhegorodov  (USSR) 

The  number  of  works  devoted  to  the  study  of  the  photolumines- 
cence [1]  of  organic  compounds  continues  to  grow  without  inter- 
ruption [2-6].  The  luminescence  of  a substance  is  closely  con- 
nected with  its  structure,  formation  and  energy  state  and  also 
with  the  different  processes  of  energy  conversion  in  the  sub- 
stance. In  analyzing  the  spectra  of  photoluminescence  and  the 
absorption  spectra,  it  is  possible  to  construct  a model  diagram 
of  the  energy  transitions  and  thereby  evaluate  the  substance  on 
the  possibility  of  Its  use  as  an  active  medium  for  the  creation  of 
lasers  [7,8]. 

Investigated  in  this  work  are  the  radiation  spectra  (fluor- 
escence and  phosphorescence)  2,7-dimethyl-anthracene  (I)  and  again 
the  synthesized  [d]  1 J8-dimethyl-2-azanthracene  (II)  and  3-methyl- 
8-ethyl-2-azanthracene  (III): 

.oar  «jxct  „jxcp 

(I)  fl)  (!) 

The  spectra  of  fluorescence  (Fig.  1)  were  obained  by  the 
photoelectric  method  by  means  of  the  spectrograph  ISP-51  with  a 
photoelectric  attachment  FEP-1  with  a recorder.  The  excitation  of 
the  luminescence  was  accomplished  by  a mercury-quartz  tube  PRK- 
2M.  The  resolution  of  the  instruments  in  the  given  region  was 
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sufficient  that  it  is  evident  in  the  example  of  spectra  of  lumin- 
secence  of  2,7-dimethyl-anthracene,  dissolved  in  benzene  and  ethyl 
alcohol  (1,  2).  The  spectra  of  phosphorescence  are  measured  on  the 
spectrophotometer  MPF-2A  of  the  firm  "Hitachi." 

The  bandwidth  of  the  spectra  of  fluorescence  consists  on  the 
average  of  100  nm.  For  all  spectra  of  fluorescence  of  the  given 
substances,  an  oscillatory  structure  is  characterisitic . The 
spectra  of  fluorescence  are  similar  in  shape  to  the  long-wave 
parts  of  absorption  spectra,  and  in  practice  the  law  of  mirror 
symmetry  of  V.L.  Levshin  [1]  is  observed. 

A comparison  of  spectra  of  fluorescence  of  the  studied  com- 
pounds with  the  spectrum  of  anthracene  shows  that  the  spectra  are 
shifted  to  the  side  of  long  waves.  On  the  other  hand,  the  sub- 
stitution of  the  carbon  atom  by  the  nitrogen  atom  led  to  a sig- 
nificant increase  in  the  intensity  of  radiation  of  the  hetero- 
analogs of  the  anthracene  (see  table). 

The  spectra  of  luminescence  are  obtained  when  T = 77°K  and 
c = 3*10  ' g/cm  and  have  a bell-shaped  form  with  maxima  of  about 
^85,  510  and  500  nm  in  the  series  of  compounds  I-III.  The  lower 
position  of  the  triplet  level  of  the  substance  (II)  is  connected, 
apparently,  with  the  symmetrical  position  of  the  identical  radi- 
cals CH^. 

Thus  in  this  work  a)  the  fluorescence  and  phosphorescence  of 
2,7-dimethyl-anthracene,  3 , 8-dimethy 1-2-azanthracene  and  3-methyl- 
8-ethyl-2-azanthracene  are  revealed;  b)  by  using  the  spectra  of 
photoluminescence  and  spectra  of  absorption  of  these  compounds, 
it  is  possible  to  construct  a model  diagram  of  the  electron  transi- 
tions; and  c)  the  great  increase  in  the  intensity  of  fluorescence 
of  the  heteroanalogs  of  anthracene  makes  it  possible  to  examine 
them  as  potential  active  media  for  the  creation  of  a laser. 
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Fig.  1.  Spectra  of  luminescence  of  2 ,7-dlmethyl-anthracene  in 
bensene  (1),  2,7-dimethyl-anthracene  (2),  3 , 8-dimethyl-2-anthra- 
cene  (3),  and  3-methyl-8-ethy  1-2-azanthracene  ( ) in  ethyl  al- 
cohol; T = 300°K,  c = 5’IC)-'1  g/cnr\  KEY:  1)  I,  relative  units; 
2)  A,  nm. 


Position  and  intensity  of  spectra  of  fluorescence 


KEY:  1)  Compound;  2)  Position  of  cycles  of  radiation,  nm;  3)  In- 
tensity of  radiation,  relative  units;  4)  Anthracene  [1]. 
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